High-grade hematite ore is referred to as direct shipping ore (DSO) because, once mined, the ore goes through a relatively simple crushing and screening process before being exported for use in steel making. Australia's hematite DSO from the Hamersley province averages from 56% to 62% iron. Like hematite ores, magnetite ores require initial crushing and screening but also undergo a second stage of processing that exploits the magnetic properties of the ore to produce a concentrate. Further processing of magnetite GEOSCIENCE AUSTRALIA GEOSCIENCE AUSTRALIA involves agglomeration 1 and thermal treatment of the concentrate to produce pellets that can be used directly in blast furnaces or in direct reduction steel-making plants. The pellets contain 65% to 70% Fe, which is a higher grade than the hematite DSO currently being exported from the Hamersley province. Additionally, when compared to hematite DSO, the magnetite pellets contain lower levels of impurities, such as phosphorous, sulphur and aluminium. Thus, magnetite pellets are a premium product and attract higher prices from steel makers, offsetting the higher costs of production.
JORC Reserves
Australia's iron ore reserves and resources comprise both hematite and magnetite ores. Because of the high average grades (% Fe) of hematite ores when compared to the average, unbeneficiated, grades of magnetite ores, it is necessary to report national reserves and resources in terms of contained iron as well as bulk iron ore. Thus, since 2010, the national estimates for iron ore (Table 1) are reported in two categories, namely:
 Million tonnes of iron ore, and  Million tonnes of contained iron.
Total Australian Ore Reserves of iron ore reported in compliance with the Joint Ore Reserves Committee (JORC) Code were estimated to be 23 532 Mt in 2016 (Table 1) , representing 47% of Economic Demonstrated Resources (EDR; (Table 2) .
However, not all mining companies are publicly listed so unreported reserves and resources are not included in these figures. Based on publicly available data, JORC Code Reserves are sufficient for approximately 27 years at the current (2016) rate of mine production (Table 1) , unreported quantities would increase this estimate if included. Interestingly, the potential reserve life of contained iron is only 20 years (Table 1) , indicating preferential depletion of deposits with higher iron content. 
Identified Resources
In 2016, Australia's EDR of iron ore decreased from 2015 levels by 4% to 49 588 Mt (Table 3) with a corresponding slight 1% decrease in EDR of contained iron to 23 771 Mt (Table 4) . Of note was the 16% decrease in EDR at magnetite deposits.
Seaborne iron ore supply continued to exceed market demand, driving the instability of the iron ore market price since its initial downturn three years ago (2014). This instability translates across to project development and deferment of exploration programs by resource companies. Development activities were seen at established operations (that only require low-cost and low-capital expenditures) by either expanding existing operations or replacing exhausting mines. The continuing slowdown of exploration and development activities in iron ore together with the reassessment review process of deposits by Geoscience Australia resulted in the 4% decrease in Australia's EDR of iron ore in 2016.
Paramarginal Resources of iron ore were estimated at 10 939 Mt with 3672 Mt of contained iron and Inferred Resources were estimated at 90 123 Mt of iron ore with 40 342 Mt of contained iron (Table 3 and  Table 4 ). 
Accessible Economic Demonstrated Resources (AEDR) is the portion of total EDR that is accessible for mining. AEDR does not include resources that are inaccessible for mining because of environmental restrictions, government policies or military lands.
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GEOSCIENCE AUSTRALIA GEOSCIENCE AUSTRALIA Much of these increases occurred rapidly after a period of decline in iron ore EDR from 1994 through to 2003 which was caused by the combined impacts of increased rates of mine production and mining companies reestimating reserves and resources to comply with the requirements of the JORC Code. Subsequent to this period, EDR increased rapidly due to large increases in magnetite resources (including reclassification of some magnetite deposits to economic categories), and increases in hematite resources, mainly at known deposits. 
Accessible EDR
Australia's AEDR of iron ore also totals 49 588 Mt ( 
Exploration Expenditure
Australian Bureau of Statistics Mineral and Petroleum Exploration data indicate that mineral exploration expenditure in Australia for 2016 totalled $1426.9 million, a 1% decrease on the $1437 million spent in 2015, consistent with the current economic conditions. About $278.6 million was spent on iron ore exploration in WA, which represented 30% of WA's total mineral exploration expenditure. Western Australia also accounted for 65% of the total mineral exploration expenditure in Australia during 2016 at around $927.6 million. Iron ore exploration expenditure in South Australia was $3.2 million.
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Production
Australia's total production of iron ore for 2016 was 858 Mt (Table 1, Table 3 Australia's main export destinations of iron ore are China (~82%), Japan (~9%) and the Republic of Korea (~6%). The OCE has projected an increase in world steel production to over 1.7 billion tonnes by 2022, mainly generated from growing production in countries such as India, Japan, the EU and the United States.
World Ranking
Australia has the world's largest iron ore EDR with 29% of the global total at 49 588 Mt, followed by Russia's 15% (25 000 Mt). Brazil occupies third spot at 14% (23 000 Mt). In terms of contained iron, Australia has 29% of world EDR, while Russia has the second largest EDR with 17%.
World Production Trends
Hematite ore dominates world production and is sourced mainly from Australia and Brazil. Australia led in 2016 with 38% (858 Mt) of world iron ore production, followed by Brazil with 17% (391 Mt) and China with 16% (353 Mt). Magnetite ore has established a presence in world production and contributes to the increase in Australia's EDR of iron ore, mainly from established operations such as Savage River in Tasmania, Sino Iron in the Pilbara and from other magnetite resource deposits in WA and South Australia, representing 36% of Australia's total EDR of iron ore.
Industry Developments
Industry focus has shifted to ore quality over production quantity, triggered by global environmental issues and the drive to reduce emissions of gasses that contribute to climate change. Concern over the population's wellbeing in highly polluted cities, particularly China, had led authorities to address high emission problems by closing down inefficient steel mills. Furthermore, steel mill preference for high grade ore (greater than 62% Fe) over lower grade ore is a rising trend in the iron ore market, contributing to a fluctuating iron ore price. The industry's large established producers have recognised these challenges. To improve beneficiating technology and boost low-grade (below 62% Fe) iron ore, the preferential development of deposits capable of producing high grade products is inevitable. Recent economic challenges and the current environment has meant that some explorers and developers have been unable to recommence activity at some projects. 
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Western Australia
New South Wales
New prefeasibility studies were successfully completed at the Hawsons Iron Project according to Carpentaria Exploration Ltd. The study is for 10 Mt per year production of magnetite concentrate for export to its prospective steel-producer customers overseas. The company also reported the completion of a 5963 m drilling program as part of the prefeasibility studies at Hawsons. 2. Davis Tube Recovery testing is a laboratory technique that firstly pulverises the magnetite sample and then uses a Davis Tube wash to recover the magnetic particles. It measures the proportion of the sample that is magnetic and therefore the likely grade of magnetite concentrate at a given grind size. The recovered magnetic and nonmagnetic portions can be further analysed for chemical composition.
